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Triclinic, PI 
a = 6.628 (7) A 
b = 11.029 (18) A 
c = 12.544 (18) A 
a = 105.34 (12)° 

= 96.94 (10)° 
Y = 95.88 (10)° 

Data collection 

Rigaku AFC-7R diffractometer 
4902 measured reflections 
3982 independent reflections 
1962 reflections witli > 2a(F^) 

Refinement 

R[F^ > 2a(F^)] = 0.068 

wR{F^) = 0.208 

S = 1.01 

3982 reflections 



V = 869 (2) a' 
Z = 2 

Mo Ka radiation 
II = 0.11 mm"' 
r = 100 K 

0.40 X 0.18 X 0.12 mm 



RiM = 0.040 

3 standard reflections every 150 
reflections 

intensity decay: 1.9% 



256 parameters 

H-atom parameters constrained 
Ap„„ = 0.30 e A"' 
Ap„i„ = -0.34 e A"^ 



Key indicators: single-crystal X-ray study; T = 100 K; mean o-(C-C) = 0.007 A; 
R factor = 0.068; wR factor = 0.208; data-to-parameter ratio = 15.6. 

In the title chromone-tethered benzohydrazide derivative, 
C20H18N2O6, the atoms of the £'-3-(hydrazonomethyI)-4//- 
chromen-4-one segment are essentially coplanar, the largest 
deviation being 0.065 (6) A. The dihedral angle between this 
segment and the benzene ring of the trimethoxybenzene unit 
is 40.18 (10) A. In the crystal, the molecule is linked to its 
inverse-symmetry equivalent by pairs of N— H- ■ O hydrogen 
bonds and C— H- ■ -tt interactions. The -CH=N— NH- 
segment is stacked on the benzene ring of the chromone unit 
of a translation-related equivalent molecule [centroid- 
centroid distance = 3.413 (6) A]. 

Related literature 

For the biological activity of related compounds, see: Khan et 
al. (2009); Tu et at. (2013). For related structures, see: Wang et 
al. (2007); Qin et al. (2009); Ishikawa et al. {2Ql3a,b,c). 




Experimental 

Crystal data 

C20H18N2O6 = 382.37 



Table 1 

Hydrogen-bond geometry (A, °). 



Cg is the centroid of the C12-C17 ring. 



D-n-A 


D-H 


H - .4 


D-A 


D-U-A 


N2-H7- ■ 02' 


0.88 


2.10 


2.942 (6) 


159 


C4-H2- ■ Cg' 


0.95 


2.97 


3.716 (8) 


136 


Symmetry code: (i) —x ■ 


■f l.-y, -z- 


hi. 







Data collection: WinAFC (Rigaku, 1999); cell refinement: 
WinAFC; data reduction: WinAFC; program(s) used to solve struc- 
ture: SHELXS97 (Sheldrick, 2008); program(s) used to refine struc- 
ture: SHELXL97 (Sheldrick, 2008); molecular graphics: 
CrystalStnicture (Rigaku, 2010); software used to prepare material 
for publication: CrystalStructiire. 

We acknowledge University of Shizuoka for instrumental 
support. 



Supporting information for this paper is available from the lUCr 
electronic archives (Reference: ZL2582). 
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(f)-3,4,5-Trimethoxy-N'-[(4-oxo-4H-chromen-3-yl)methylidene]benzohydrazide 
Yoshinobu Ishikawa and Kohzoh Watanabe 

1 . Comment 

Schiff base derivatives of 3-formyl cliromones have attracted much attention due to their biological functions such as 
enzyme inhibition (Khan et al., 2009; Tu et al, 2013). We herein report the crystal structure of the title compound, which 
was obtained from the condensation reaction of 3-formylchromone with 3,4,5-trimethoxybenzoylhydrazide in benzene in 
good yield. The structure (Figure 1) shows that the atoms of the £'-3-(hydrazonomethyl)-4//-chromen-4-one segment are 
essentially coplanar [the largest deviation = 0.065 (6) A for C4]. The dihedral angle between this segment and the 
benzene ring of the trimethoxybenzene unit is 40.18 (10) A. The carbonyl (C11-03) group is shghtly twisted with respect 
to this segment [N1-N2-C11-03 = 12.6 (5)°]. In the crystal, the molecule is linked to its inverse-symmetry equivalent (i: 
-jc + 1, —y, -z+ 1) by N-H- -0 hydrogen bonds, and by C-Y{ - k interaction between the benzene ring of the trimethoxy- 
benzene unit and the C4-H2 atom of the chromone segment [centroid---C4 distance = 3.716 (8) A]. In addition, the - 
CH=N-NH- segment is stacked on the benzene ring of the chromone vinit of a translation-related equivalent molecule (ii: 
x+ \,y,z) [centroid-centroid distance = 3.413 (6) A]. Figure 2 illustrates these intermolecular interactions. 

2. Experimental 

3,4,5-Trimethoxybenzoylhydrazide (1.00 mmol) and 3-formylchromone (1.00 mmol) were dissolved in 25 ml of benzene, 
and the mixture was refluxed with a Dean-Stark apparatus for 6 h. After cooling, the precipitates were collected, washed 
with n-hexane and dried (yield 75.6%). 'H NMR (400 MHz, DMSO-t/s): S = 3.74 (s, 3H), 3.88 (br s, 6H), 7.28 (s, 2H), 
7.57 (t, IH, J= 7.6 Hz), 7.75 (d, IH, 8.3 Hz), 7.88 (t, IH, J= 7.8 Hz), 8.16 (d, IH, 7.8 Hz), 8.67 (s, IH), 8.87 (s, 
IH), 11.82 (s, IH). DART-MS calcd for [CzoHigNjOe + H+]: 383.116, found 383.189. Single crystals suitable for X-ray 
diffraction were obtained by slow evaporation of an acetonitrile solution of the title compound at room temperature. 

3. Refinement 

The C(sp^)- and N(5p^)-bound hydrogen atoms were placed in geometrical positions [C-H 0.95 A, L'iso(H) = 1.2f/eq(C), 
N-H 0.88 A, C/iso(H) = 1 .2 C/eq(N)] , and refined using a riding model. Hydrogen atoms of methyl groups were found in a 
difference Fourier map, and a rotating group model was apphed with distance constraint [C-H = 0.98 A, L'iso(H) = 

1.2f/e,(C)]. 
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Figure 1 

The molecular structure of the title compound, with displacement ellipsoids drawn at the 50% probability level. 
Hydrogen atoms are shown as small spheres of arbitrary radius. 




Figure 2 

A crystal packing view of the title compound. Intermolecular N-H - 0 hydrogen bonds are represented by dashed lines. 
(f)-3,4,5-Trimethoxy-iV'-[(4-oxo-4H-chromen-3-yl)methylidene]benzohydrazide 

Crystal data 

C20H18N2O6 Triclinic, P\ 

M,. = 382.37 Hall symbol: -P 1 
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a = 6.628 (7) A 
Z)= 11.029 (18) A 
c= 12.544 (18) A 
a = 105.34(12)° 

= 96.94 (10)° 
7 = 95.88 (10)° 
V= 869 (2) A3 
Z=l 

F(000) = 400.00 
Data collection 

Rigaku AFC-7R 
diffractometer 
(o-lQ scans 

4902 measured reflections 
3982 independent reflections 
1962 reflections with P > 2(t(F) 
Ri^ = 0.040 

Refinement 

Refinement on 
R[P > 2o-(i^)] = 0.068 
wR{F^) = 0.208 
S= 1.01 

3982 reflections 

256 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Z),= 1.461 Mgm-3 

Mo Ka radiation, 1 = 0.71069 A 

Cell parameters from 25 reflections 

e= 15.1-17.5° 

ju = 0.11 mm' 

T= 100 K 

Plate, yellow 

0.40 X 0.18 X 0.12 mm 



Omay. - 27.5° 

h = -8^4 
A: = -14^14 
/ = -16^16 

3 standard reflections every 150 reflections 
intensity decay: 1.9% 



Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 

w = l/[(72(i?„2) + (0.093P)2 + 0.2643/'] 

where P = (Fo2 + 2Fc2)/3 
(A/<T)„^< 0.001 

Apmax = 0.30 e A"' 

Ap^ = -0.34e A-3 



Special details 

Refinement. Refinement was performed using all reflections. The weighted i?-factor (wR) and goodness of fit (S) are 
based on F^. if-factor (gt) are based on F. The threshold expression of > 2.0 (t{F^) is used only for calculating i?-factor 
(gt). 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




01 


1.0097(4) 


0.3621 (3) 


0.4260 (3) 


0.0470 (8) 


02 


0.7771 (4) 


0.0019 (3) 


0.4167 (3) 


0.0416(8) 


03 


0.2618 (4) 


0.4738 (3) 


0.6820 (2) 


0.0369 (7) 


04 


-0.3434 (4) 


0.4096 (3) 


0.8991 (3) 


0.0413 (7) 


05 


-0.2570 (4) 


0.2233 (3) 


0.9857 (2) 


0.0357 (7) 


06 


0.0813 (4) 


0.1163 (3) 


0.9562 (2) 


0.0359 (7) 


Nl 


0.5082 (5) 


0.3018(3) 


0.5846 (3) 


0.0267 (7) 


N2 


0.3513 (5) 


0.2739 (3) 


0.6410 (3) 


0.0266 (7) 


CI 


0.8476 (6) 


0.3386 (4) 


0.4747 (4) 


0.0375 (10) 


C2 


0.7663 (5) 


0.2226 (3) 


0.4787 (3) 


0.0257 (8) 


C3 


0.8540 (6) 


0.1112(4) 


0.4232 (3) 


0.0298 (9) 


C4 


1.1452 (7) 


0.0413 (5) 


0.3228 (4) 


0.0539 (13) 


C5 


1.3098 (8) 


0.0687 (7) 


0.2729 (4) 


0.0764 (19) 


C6 


1.3754 (7) 


0.1940 (7) 


0.2766 (4) 


0.077 (2) 
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Atomic displacement parameters (A^) 
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3.0406 


H18C-C3' 


3.4000 


Co-HlSC 


3.4441 


H18C---C4" 


3.1614 


C7 -HI' 


3.4734 


H18C-C5" 


3.5979 


C7—H8™ 


3.5908 


TT1 /~10v 

H18C—C8^ 


3.2174 


C7--H10A'" 


3.0639 


H18C-C19"' 


3.3301 


C7-H15C'' 


3.0743 


H18C—H2'^ 


3.2006 


C8-H7" 


3.5060 


H18C-H3" 


2.8620 


C8"H18C^ 


3.2174 


H18C-H4" 


3.2072 


C9-H1' 


3.4959 


T T 1 O /~1 T T 1 '> A rv 

H18C--H13A"' 


2.9032 


C9-H15C'' 


3.1835 


H18C---H15C 


3.1098 


C10---H2" 


'1 A COO 

3.4588 


H18C"-H16A'°'' 


'1 ^ '> A/' 

3.5396 


CIO- -Ho^ 


3.5073 






Cl — Ol — C9 


118.5 (4) 


C15 — C16 — C17 


119.5 (4) 


C14 — 04 — C18 


117.6 (4) 


/"'l'^ /"IIT 

C12 — C17 — C16 


1 A A //I \ 

120.0 (4) 


C15 — 05 — C19 


113.4 (3) 


Nl — N2 — H7 


119.645 


C16 — 06 — C20 


116.6 (4) 


Cll — ^N2 — H7 


119.637 


N2 — ^Nl — CIO 


115.0 (3) 


/~\ 1 /—II TT1 

Ol — Cl — HI 


117.355 


Nl — ^N2 — Cll 


1 '^A T /'^\ 

120.7 (3) 


/"l*^ 1 TT1 

C2 — Cl — ^Hl 


117.346 


Ol — Cl — C2 


125.3 (4) 


C5 — C4 — H2 


119.811 


Cl — C2 — C3 


119.3 (4) 


y~1 O A TT'> 

C8 — C4 — H2 


119.804 


Cl — C2 — CIO 


1 1 1 / A\ 

121.3 (4) 


C4 — C5 — H3 


1 '^A A^TA 

120.079 


C3 — C2 — CIO 


119.4 (4) 


C6 — C5 — H3 


1 A AO-^ 

120.082 


02 — C3 — C2 


122.3 (4) 


y~i ^ y^ /" ~l T A 

C5 — C6 — H4 


119.339 


02 — C3 — C8 


122.5 (4) 


y^T / TTA 

Cl — C6 — H4 


119.343 


C2 — C3 — C8 


115.3 (4) 


/"IZ" /"IT TTC 

C6 — C7 — H5 


121.057 


C5 — C4 — C8 


120.4 (5) 


/^A TTC 

C9 — C7 — H5 


121.046 


C4 — C5 — Co 


119.8 (6) 


Nl — CIO — H6 


119.366 


C5 — Co — C7 


121.3 (5) 


C2 — CIO — H6 


119.364 


/^/c; /^r\ 

Co — C7 — C9 


in. 9 (6) 


/"^ 1 O 1 T TTO 

C12 — Cl 3 — Ho 


12U.275 


C3— C8— C4 


122.0 (4) 


C14— C13— H8 


120.278 


C3— C8— C9 


119.5 (4) 


C12— C17— H9 


119.980 


C4— C8— C9 


118.5(4) 


C16— C17— H9 


119.986 


Ol— C9— C7 


116.1 (5) 


04— C 18— HI OA 


109.468 


Ol— C9— C8 


121.9(4) 


04— Cl 8— HUB 


109.472 
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C7— C9— C8 122.0 (5) 

Nl— CIO— C2 121.3 (4) 

03— Cll— N2 123.6(4) 

03— Cll— C12 122.4(4) 
N2— Cll— C12 114.0(4) 
Cll— C12— C13 118.8(4) 
Cll— C12— C17 121.0(4) 
C13— C12— C17 120.1 (4) 
C12— C13— C14 119.4(4) 

04— C14— C13 124.6 (4) 

04— C14— C15 114.8(4) 
C13— C14— C15 120.6 (4) 

05— C15— C14 119.8(4) 

05— C15— C16 120.0(4) 
C14— C15— C16 120.2 (4) 

06— C16— C15 114.9(4) 
06— C16— C17 125.6(4) 

CI— 01— C9— C7 -178.5 (3) 

CI— 01— C9— C8 1.5 (5) 

C9— 01— CI— C2 -1.1 (6) 

C9— 01— CI— HI 178.9 

C14— 04— CI 8— HI OA 74.4 

C14— 04— C18— HUB -45.6 

C14— 04— C18— H12C -165.6 

C 1 8— 04— C 14— C 1 3 -22.6 (5) 

C18— 04— C14— C15 157.7(3) 

C15— 05— C19— H13A 177.4 

C15— 05— C19— H14B 57.4 

C15— 05— C19— H15C -62.6 

C19— 05— C15— C14 -99.4 (4) 

C19— 05— C15— C16 80.8 (4) 

C16— 06— C20— H16A 179.7 

C16— 06— C20— H17B 59.7 

C16— 06— C20— H18C -60.3 

C20— 06— C16— C15 180.0(3) 

C20— 06— C16— C17 -0.7 (4) 

N2— Nl— CIO— C2 -176.9 (3) 

N2— Nl— CIO— H6 3.1 

CIO— Nl— N2— Cll -179.5 (3) 

CIO— Nl— N2— H7 0.5 

Nl— N2— Cll— 03 12.6(5) 

Nl— N2— Cll— C12 -166.8(3) 

H7— N2— Cll— 03 -167.4 

H7— N2— Cll— C12 13.2 

Ol— CI— C2— C3 -2.1 (6) 

01— CI— C2— CIO 178.3 (3) 

HI— CI— C2— C3 177.9 

HI— CI— C2— CIO -1.7 



04— C18— H12C 109.474 
HlOA— C18— HUB 109.465 
HlOA— C18— H12C 109.472 
HUB— C18— H12C 109.476 

05— C19— H13A 109.472 
05— C19— H14B 109.472 

05— C19— H15C 109.473 
H13A— C19— H14B 109.470 
H13A— C19— H15C 109.473 
H14B— C19— H15C 109.467 

06— C20— H16A 109.471 
06— C20— H17B 109.473 
06— C20— H18C 109.471 
H16A— C20— H17B 109.473 
H16A— C20— H18C 109.472 
H17B— C20— H18C 109.467 

H2— C4— C5— H3 2.5 

H2— C4— C8— C3 -3.3 

H2— C4— C8— C9 177.5 

C4— C5— C6— C7 -0.3 (7) 

C4— C5— C6— H4 179.7 

H3— C5— C6— C7 179.7 

H3— C5— C6— H4 -0.3 

C5— C6— C7— C9 -1-7(7) 

C5— C6— C7— H5 178.3 

H4— C6— C7— C9 178.3 

H4— C6— C7— H5 -1.7 

C6— C7— C9— 01 -178.3 (4) 

C6— C7— C9— C8 1.6 (6) 

H5— C7— C9— 01 1.7 

H5— C7— C9— C8 -178.4 

C3— C8— C9— 01 1.2(5) 

C3— C8— C9— C7 -178.8 (3) 

C4— C8— C9— 01 -179.6 (3) 

C4— C8— C9— C7 0.4 (6) 

03— Cll— C12— C13 28.2 (5) 

03— Cll— C 12— C 17 -149.3(3) 

N2— Cll— C12— C13 -152.5 (3) 

N2— Cll— C12— C17 30.0 (4) 

Cll— C12— C13— C14 -178.2(3) 

Cll— C12— C13— H8 1.8 

Cll— C12— C17— C16 -180.0(3) 

Cll— CI 2— CI 7— H9 0.0 

C13— C12— C17— C16 2.6(4) 

C13— C12— C17— H9 -177.4 

C17— C12— C13— C14 -0.7 (4) 

C17— C12— C13— H8 179.3 
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C 1 — Lz — Li — (Jz 


AHA C /1\ 

-174.5 (3) 




C 1 z — C 1 3 — C 1 4 — 04 




177.6 (3) 




C 1 — Cz — C3 — Co 


4.5 (5) 




/^l-^ /^1C 

Clz — C13 — C14 — C15 




-2.7 (5) 




CI — C2 — CIO — JNl 


1 A /C\ 

1.0 (5) 




He — C 1 3 — C 1 4 — 04 




—2.4 




CI — C2 — C 1 0 — ^Ho 


1 TA A 

—179.0 




TTO 

Ho — C13 — C14 — CI 5 




177.3 




C 5 — Cz — C 1 U — N 1 


— 17o.6 (3) 




04 — C 1 4 — C 1 5 — 05 




4.2 (4) 




C 3 — C2 — C 1 0 — Ho 


1.4 




04 — C 1 4 — C 1 5 — C 1 6 




—176.0 (3) 




L 1 0 — C2 — L3 — 02 


5.1 (5) 




C13 — C14 — CI 5 — 05 




—175.5 (3) 




C 1 0 — C z — C -3 — C o 


—175.9 (3) 




C 1 3 — C 1 4 — C 1 5 — C 1 0 




4.2 (5) 




Uz — C3 — C5 — C4 


-4.2 (5) 




(J5 — C 1 5 — C 1 6 — Oo 




-3.2 (4) 




02 — C3 — Co — C9 


175.0 (3) 




05 — C 1 5 — C 1 6 — C 1 7 




1 nn A /") \ 

177.4 (3) 




C2 — C3 — C8 — C4 


176.7 (3) 




C14 — CI 5 — C16 — 06 




1 TT A /IN 

177.0 (3) 




a CI, PS PQ 


—d 1 
4.1 




c^A c^f\ cm 




—9 '? ^^"1 

/.J 




C5— C4— C8— C3 


176.7 (4) 




C\f\ PI PI 7 PI 9 




179.7 (3) 




C5— C4— C8— C9 


-2.5 (6) 




06— CI 6— CI 7— H9 




-0.3 




C8— C4— C5— C6 


2.4 (7) 




C15— C16— C17— C12 




-1.0(4) 




C8— C4— C5— H3 


-177.6 




C15 C16 C17 H9 




179.0 




H2— C4— C5— C6 


-177.6 












Symmetry codes: (i) —x+2, —y+l, — z+1; (ii)x+l,>',z; (iii) — — >■+!, 


-z+1; (iv) -x+2, -z+1; (v) -x+\, - 


->", -z+1; (vi) x-\,y, z; (vii) -x. 


-rH,-z+2; 


(viii) -yi-l, -z+2; (ix) -;c, -z+2; (x) z-1; (xi) x+2, y, . 


z-1; (xii);i:-2,_v, z+I; (xiii) -x^-l, -7, 


-z+2; (xiv) X- 


-l,>',z+l. 




Hydrogen-bond geometry (A, ") 














Cg is the centroid of the C12-C17 ring. 














D—Yi-A 




D—H 






D—n- 


■A 


N2— H7"02^ 




0.88 


2.10 


2.942 (6) 


159 








0.95 


2.97 


3.716(8) 


136 





Symmetry code: (v) -x+l, -y, -z+1. 
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